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The neural network is built by coupling neuron model formed by a 
digital circuit. The logarithm conversion of multiple data expressed as 
binary number and input into the neuron model is carried out on a 
look-up table by a logarithm conversion unit. The conversion unit 
converts the last data from the binary number to an expression by the 
pulse spacing of a standard pulse and a signal pulse. 

A pulse generating circuit expresses the data from the pulse 
spacing of the standard pulse and the signal pulse. Subsequently, a 
synapse coupling calculating part delays the signal pulse. 
Multiplication of synapse coupling burdens the data input to the neuron 
model. The data output from the synapse coupling calculating part is 
converted to a binary number by a counter. An index conversion of the 
data is carried out by an index conversion unit and is input into a 
neuron model. 

ADVANTAGE - Reduces circuit scale. Performs high speed operation. 
Increases number of neuron models . 
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1 

M*# L] i?irJumfcioTm&i<ft1t~* 
-a>*x>©»£fc*9*£**V WE^a-a>^ 

x^ic*n* nA*snfc'>fc< £ i wor-^s 

fcfclr>T> 

ttfE4>fc < £ t> 1 -D^jL-n ^x^ic^Ur A^T 

< t h l o©*WS8Eft^a^ 
c ft^afc J: 0 fflfcl/fcr-* £ 2 ilftfc** 

&£Wswx t M/vvz £<D/vvxmi&tz& z 

n&ft#A;VX C £ fc J: D*8-r*fc«><0 

c CD yt :/X lt6W*¥Bt* 6 ffl A £ tifcx-* 
2 Mfc«»fc^T*fc*©*a« tt> 1002 

c <o 2 nfe*»^afc<fc o 

M#*2] HB5^-^««Mlt#8b^ m^/VV 

*MMlE«©~3L-5;fc*y h7-£>. 
MM 3] fJEv^Xfe^SUrea^ Efc* > 

[M4] 4>&< £fc i ^o;tHX**t, 
4>fc< £fc l o©«#/tfrxttlA«fc* 

T&9> -^-D^xVI^AATSx-^fc****"*^ 
£9S#T*£&©4>fc< tfc 1 :p©vx:/XJS£*£ 

R. 

M*9t5] ttEBtttf* 

-*»#t»B»9>wxiBa«fc i o^«m*nT* 

fc#Gr>4>fc< t fc 1 ^of-^/u^^f 



#BB¥7-2 6 2 1 5 7 

2 

EA^-f ^taEx-^x^ >t«n*n«« 

[§9**6] t&EE«#* S5Evx^A5IS^tR»*a 
tmUT-9rt*74>t<DW\Z#\'£tiX&*). 8trE 
>fc#UTfiflfc»«Snfc*-:/:<o 

fc* MMW 5 EB©**7Xt*&«JlBB. 

[»** 7] MEi^xttefldwatf. fl»/w 
x*««*fc»©»sfc**»*fcc ttwttr 
*»** 4 a^tn** 6 (DVi-rn^ 1 ^ kbi^x 

:/Xfc£i»«BlB. 

[w**8] s9E->^^xiie-&aw*a^> sfc* ^ 

gff#* 7 B*©^x^X«£*S(M». 
M#JI 9 ] B9AJVX taUP/VVX 1 0>/WXWR 

fc ± 5 ssisnfcAAx-* e 2 
< t 1 5® 2 jts^Jft^a t . 

c ©&R£ft^afc£ & &&l£x-* tmxmwztt 

:©za-a >*x> fc J: 0 b fcr- * 

*afc»0*fc< fc* i t>©«R«»¥ai:> 
m#^;vxt©/^xm!»T*sr<5fc«)©^< tfe 

1 o<0/^X»4¥aa:i:$«^fcr tft«MBt"f *n 

M»«l 0] H*a4ttUL»*H8 0tiTn3&»l 
ofcE«©">x^Xjfr&«WU»t, 

[R?!coP«^ra] 

[00 0 1] 

M*±©MJB#IH *^ttx>f S?^^EWfcJ:-3T 

^^nfca»©-3.-n>^x;v©iS'&fc<fco*^ h 
•E-©^^©iH]»fcH-rs. 

[00 02] 

?-^*2ilRfc<fcDaSbT^D^T^X»^*<0 

^Ss^ttSfccfcOff^rvifc. 

[0003] 
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3 

[0 0 0 4] -jL-yJl^yhV-VM*. 5V 
^V^h^xrfcJ;**©^*. L,fr\,t*tfi&+ 7 

*yh"7-^tt, -a-D 5\>U^© Aa«^*3 «fctX 
fttf©*©f*ttfcJ:Dil^eiKT**m 7*a 
*. W\Z. 77hOx7K<fc*-^-^*y 

±*©A-K*x7fc***©©H«ja**fcTt 

[0 0 0 5 J *«Wtt^3&**BJWlK**Ta:S*l&% 
©T. -tOBtttt. afWBHII*W«L^^. EiSfc 

*. 

[00 0 6] 

tt>100#j»3Hjl*a^ CCD 
*t»8!*^Bfc«t: D£ftLfc5*-*£ 2m&\zl:Z>&m 

MgB-a.-D>^T;Pir5fcftTA*r<5x-^^©^ 
x«&ft*¥B*> 6 nfcy-* sam/wx &n 

*a£»c£«T*fc£©4>fc < £ 1> l o© 2 iI8c£S^ 

at, ro2itsae«i#aic ( fcr)««tfcf : -^*ffia 
**r*&»©^< tfe i ^©»a*a#at*«* 

[0 0 0 7] C©:^-^** h7-?Ttt, 
-*£#»£&U£©5, *©x-*£* /WX5B*# 



(3) WHI^F 7-262157 

7x»£tlW¥RlcJ^T. flr9/WX«SE3tt, - 

a. - D >=e x/MC# bTA**T 5 x-* ^© ->* 7A & 

6tn©****frr«. 2it»«»^at 
ioT, s^7xi»««©«*3ftfc5r-*£»/t 

JVX &ffi4}WPX i©/WXBIHIC 5 2H& 

KJ:S*SIfc**U »&*«^a»C<fcoT, 

10 [0 0 0 8] ««J|2E«(!)Za-5)l'**; 

»*5UE«©t>©Kfc^T, ttE^r/XttdSt 

[0 0 0 9] 

^(Cckor, «*wx*fflS*i». 

[0 0 10] »*«3ElO=a-5Wy h*7-* 
»■ »#B2B«©%©fc**>T* HES^Xlte* 

[0 0 11] ZO-D.-y)l'*y HBBX 
-f y^KJ^T, >^:/A«£WS)^D©££<I#A 
;VA £tti# Lfc V>,fc 5 \zt *♦ 

[0 0 12] H««4e«©^^ttdlfdFS«tt. 
^ft<&fel:3©sWXAMI£. *>tt<£:t>l:3©& 
*/WXfflfttt&, ttE/WXAA«fc^«*/WX 

/x^xA*«fcttEflt^/t*Affl»«t©Bfc*n*n 
i o^t?#A$nTWBffi»jc^ba^(c»«$nr^ 

xii^itt©Mi6efi/t/Px«aK««« c tic * d 
*8rr&&»©£>fe< t * i ?©^^xtt^mr^a 

[0 0 13] c©5/*7xi^*«!SKTrtt» 

ttSttfcS^r/Xj^l&^BK^oT. ft/t^XA* 

[0 0 14] ffl^fflSER©^^^**^^ 
»#B4e«©te©lC*HT. tiBEtfW. -*S**f3 
40 E/WXA#Mlc 1 r>^tt«5tifc^< i: t> 1 o© 
\l37f>ts -«WWBfl*t^XB»*fclo^ 
^»»$tiT^0, *ft<t*lfiU:©B**l^fc* 
£»Tffl*T*fc»©**<£*> l^^f-^/U7< 
!IE^i-^Xtl«(W#a3MWlIKIfA4*lT^ 

o> iaEA*^-f>tWEx-^;tA^>t^n'? r 
n*«-r«3fc*©*3a:< i ^<omtv< >tzm?L 

[0 0 15] C©^*-yx»^«JWal»Ttt, &A^?7 
-f >»<fctfft»)R7-f >lC<fc^T, ft/t^XAAMUCA 

50 Jiztiftim/vi'X&&\ji7-i>\z#LTmvfetift 
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5 

Zzsi-jzteGtg&^mzwetiADtz. & 

[0 0 16] fflf*«6E«^>^^XlS^iR»lEl»tt. 

OV^yx ScDte^ia £t-^X M 

tO 0 1 8] ^**7H2*Ov^^Xtt^«»©»^ 
|f*314 ftt^Lil** 6 OVifn* 1 -SlCffittOfcOfc 

[0 0 19] COv/^^Xte^SWUftTti, a®*? 

[0 0 2 0] H*^8EftO^^^X»^SWIsI»»^ 
»#«7ffl*©fc©t;:*5V>T* !5fEV^XlS^«ff# 
R#. ^^X«*«**n©t««/t)PX 

[0 0 2 1] COS^XfcfiiWHBTB, WKX'T 

[0 0 2 2] «*9l9e««)-i-a>|«|£iailB, © 

n/vvx t mm/vvx t ©/ wx mm \z * o ass nfc 

2ii»S«^Ri:> C0 2]ttM»¥RfcJ:D**Ufc 
^Rt, CC0ffi»*a*atc«tr)*»U^7 i -^£)B* 

*< i :>©#»£»*R£* ccMwawwfc* 
BiBT»a'r*fc»fl!>4>«t< tt> i^©^x»**a 

[0 0 2 3] d^-i-D>SWl5J»T«> 2&R£« 

stoss#s n^x-^ wx wx t 
o;vvxmmz£*&mfrfi> 2mmz&z&m\z&& 
u »M£**Rfc*^T, ffineiiiL&©%. -a- 



#M¥7-2 62 1 5 7 

6 

*©t-*£* /tJia»±¥RfcJ;oT2iIftfcJ;** 

[0 0 2 4] ||*ai0B«©=a-5**yh7-^ 
©fcfc©[II»t** ■*a4fcl>LR#*8 0^TOrt»l 

a-oMMIBBfcftRATl**. 

[0 0 2 5] ZZ>-3l-7)V*V vv-witwmib 
Ttt, 3^-^xH*JW»RfcJ:oT, /WXA*Bfc 

A»*ti&«»/vux*a3Ktf» na-n^xvuc 

A/lTft^-^fcV^-yxll********. *V> 

T, 2it»^«*atC<toT, -t©3r-***WPX 
£ WWX tO/^XBHfcJ:«**^6 2 &RK * 
*S«fc«*tLfc0l>* Ji»*tt*RlC«toT. S*£ 

-n>^7iH:«i:ot> x-*£JB^*£fcl*«*t 
fco-fe^yt-f HMSc3E»Sff5. JEKSfcuT. **** 

£*t»*«U*:CDt>> /VPXJM*RK*o-t\ 25i» 
<k &»*/wx t «»/wx £©/<;vxbk 

[0 0 2 6] 

[0 0 2 7] (JB1©2BIM©*IA> 

[0028] bi& $ i <»%mmz&z-i.-~yn>* 

a-7^yh7-^tt, x-^CDA#0£LT»<x 
-^A*S»10t, C©r-^A*»»1 0©WA* 
A*t lxlJfft««W*ff 5*BRtLTO«WI« 2 0 
t> £©W8*2 0©ffl*£AAfcb^©ll*£ff 
5W^*tbTO«»«fil3 0t, Z©«JHS«3 0CD 
ffl*^A*iL-ttl^**T*fe»©^»fi4 Ot* 
cn^x-^A*S»10, S»SB2 0, 3 0**tf 

a^»B4 o ft-tn-f n»«rr*fc»o«fPRii5 o t 

[0 0 2 9] x-^A^S«l OOW^ 

[0 0 3 0] 021*. x-* A*»fll 1 0 0ffiWUmf£ 

%&?*>®T&z. x-^A*stai on** ttn«* 

[0 0 3 1] x-^A^)^*! Ott, afKOfffaiS-lrn 

^n^aT^^^oaiBwKa^Ti ii,--. 1 1»," 

•,11 1 1. ^SWAAtMXI 1 1* A 

^«»-T5fc«)C[)afflc7)l/^X^l 2i. — , 1 2i f 



-650- 



(5) 



ftH¥7-2 6 2 1 5 7 



8 



12i 12. t, WW 1 2:.—, 1 2*.--s 

i2 t i2. fci-3^*n6*nT*otn-en 

7?:/5r-:/;H 3i,— f 1 3i,—, 1 3i 13 
. fry2Tv?7—1)Vl 3i, 1 1 3 

• i 3.fcio^»*anT*o*n*n©Hi 
ist&ewwsi ) -,s Jl -,s. s. ft 

M£-r*fc»0a«0/WX»£0Bl 4i.—, 1 4i, 
•••,14. 14. t£«jtT^5, AAr^X i0 

[0 0 3 2] ft*. #838*^1 I.,—, 1 It,-, 1 
li lli , #U5?X$ri 2i.«\ 1 2a,—, 1 

2. ,— , 12* ,.#^^7y^f-^iH3i,»' ( 
1 3 3 , 1 3 i ,— . 13. &£tf#/Uia8*.BlS 
1 4i P -, 1 4i,-, 1 4 if -«-, 1 4, *tV6tl 

3ifc&tffc/W**£HWl 4* ft 2? 
ftSLTRWT* (1 = 1, 2,—, a) • 
[0 0 3 3] 03fl &»**1 1 i , \s*JX9 1 
2i , ;H^77^f-^13i W^ttB 

»i4t ajMm£*ar*0-c»«. hhhfi 1 

i It «J»S»5 0^®^lcS^TR«Lit«f«ft* 

LTiu =5 0X1 Og:oRi:i 
LTm =Rjai 

Rm :7KUX (1^X^12. O&JSt*-*) 



* "0 000 0 00")5^ M 1 1 0 0 1 0 0 H aoiia 
TB 0^6 1 0 0) CD 2 !#fCx-*ftf *a££>?£* 

[0 0 3 4] J\,y9Ty??—?)\,\ 3t 14, 

snr^«. ^©^^'jRAMm « % i/i>x^i2. 

Offl^aQo -Q« IC7 K >X A*»AD« -AD, *t 
J£JK$nTfcD, 7H^XAA«IADq -ADi IC7F 
UXRo ~R« jPAft3ft*£:. 7Fl'XRo ~R«tC 

D« a>6ffl2rr*t><Dr<&*. ^t'J R AMm ©&7 
KUXRo -R« CftttSn^T^LTo -LT 
6 tt. 7HI/X (Tfcfc'kl'vX*! 2 . ©flW? 5 - 
Ro ~Ra t*HC5R-rH«S*bTW-5. -t©» 

mm&i\ZTEt (s«ttioji»icT»^-r-5) . 

5tlfc*V>T* l/'W12i Oft#x-*Ro -R 6 

ft#R*i»Yr*a*B. «2-r«^^xitd*x 

Bl4i TW/^XSi 

IB) Ti • t (t«3SMI^I05cDimfi3 «tl t-1 0 1 
t *fc*£5fc*(D#Sft£8£>TV>*. 
[0035] 
Kl] 

+ 26 (Riai *0) 
(Rm =0) 
X [0 0 3 6] 
»1] 



7 FWXR12 
/ 1/9XJT120 \ 

v«» * ; 


r k u x t » a 


bvswxbio&o 


100 


126 
• 


it 


10 
• 


76 


51t 


» 
1 


• 

26 


ion 


0 


0 





[0 0 3 7] /WXB4HB1 4. tt, AfrXB4¥R 
fcUT0«Rft*U x-*A*M*l O^fcfBA-T* 
5 s -* ft 2 BR 1= <fc S m» 6VMMBn fc«*/t 
;^xsi &®/wxniff crfctofcSff/WXBi.Mf 

r«ft*/wxsi obkpmd izx*3Bittz*&** 

fc*S)<b<DT&*. C©/WXH4l3B14i It* iru 
:y£«CLOCK<Z>CLOCK^©£S±#DI;:,fc 
D, 7^7#'>>KftBB#|?-*7fcfy YV>Tv7l3*» 
*UCNTm tR*W*. 7y7*9>9VCHT 



50 



"1111111" (10BKT12 7) Kft*t«± 
^^CARRYftm^T*W*«CARRYtft^rb 
T^«. 7y^*«&>^UCNTmtt, (HBB 
3 5 Oa6>6SET_UCNTBWA**n*n-HJ| 
LOAD^fLTliS. C0SET_UCNT^H 

^a^ftffl^-r^Q^r*^. 

[0 0 3 8] /^VX^5%[2lBl4i *1t. AND 1 
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9 

mi £*AXV><5. COANDlui IS, 7y^*"» 
*UCNTn. CD#&«ENABLElCffi#»a*S«3 

>^UCNTmj OCLOCKg^^lWTy^ 
^VbfcWteS'&S&^fc©"?*** ANDImiO 
ilC5X^8l:lt AND2n» Offl*«l^tt3R$nT 
t>*. A K D 2 1 4 1 \*s )Vy27y7T-?fr\Zx V> 

Ti ffit^X "0" (DtZte*} u 0 n SttftU AND 
lm <Dm* "0" tr*wtlC ( fcD7^^ ? >>^ 
UCNThi <D*V>htoftZm%t'rZ1t*>0h<OT! 

AND In t V>m2 0\l3mz\t* 
S^FFmi CD«**Qtf»tt2nXV>*. 7'Jy^7 
Dy^FFii. tt, *J*g«5 0*>&A**SETfc:g 
^;VXBto^A^^n^t««5««B^ "1" HUE* 

ft, ORhi a>5A£»CLEARK£WA*<*ft* 
ttoWRMffi M o w Kta&£ft*«fc5fcfct>xv>*. o 
Ri4i tt. »ia>A^«lC7^^^>^UCNTi4* 
Offl^jaCARRY^ SS2©A*a^»«»5 0^ 

1l^RESET£j^;*1^5<k5fcfcoXV>5. Tfcft 
7Uv^7D^^FFi4i fct, S$/WXBio#A 
#$ft*£, AND 2 1 4 1 (DtittJtfi "1" X&*£fc£ 
7y^*9>^UCNTi«i©*^>b»#* 
W#r2it\ ^fciJ-fe^hM^RESET*J;^«±Vf© 
^CARRYtfORn. £;frUXA*£ft*t> 7*7 

[0 0 3 9] fcfc, T-^AASiio^Sifl*nf 

Wu. Wti,— . W.j,— , Wi k ^WXS» 
iSWBTii t, Tii t,— » Ti, t.— , Ti. t\Z&l) 

&sn*<Dx, (ccxtt#**Jft**vtv>* 

St t&tHVlZButOtVtemWTi ' tAtOt^ 

£xft< 1 1 tZftT^zol*. &&o~3i-n>mM 

82 3i. 2 3>,—. 2 3j ,— , 23k ©7'J?^D 
y^FFimi.FFimt FFmu FF 

mi ib (B7#JB) tcSlp/^VABio«h#ffl^;VXD 
St • , DSj • DSj • DS» • tttft 

mzAUZft* -fey ht^U7*H»iClf53P*«lHia 
T*£*X&*. 
[0040] it*g«2 0<P*tfiS 

to o 4 1] a4 st»s«2 o<D£#tt»&*arr 

fccoxfc*. RJHCT2 0XW:, A*iSuS 1( - .S 
i s. fc#U^-*A*«i!10*&A*«ih;fc 
fe^/Vlv^Si, S«,-\ St S. £, *ft0>-a 

-a>fc*» bfitbXIft^r^) 2 3i,2 3 

2 3* ,— , 2 3* [C^ft^ft^fflU 
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JO 

D>JfdWJ2 3i,2 3i 1 -%2 3i ,— , 23* X3f£ 

[0 0 4 2] «*gtt2 0tt, *A**Si,Si.—.S 
i ,— , S. fcba©=a-D>S0ra2 3i,23i," 

.,2 3, , 2 3i a>»A*«fcft*n«iav^« 

m?Z1t&®£JR2 it, £A**lS>.S*.-".St 
•% S. t#-a-n>«*»2 3 i, 2 3i,**s 2 
3 1 , 2 3 k fcOlfflfc*ft*ft#A3ft&aXbfii 
0i^7Xifc£«*»2 2M, 2 21..—. 2 2w," 
22i*;22m. 22 22 . — , 22ii,-, 2 
2t»;2 2u, 22m,—. 22n,— , 22n:22 
lt , 22i!,»', 22.i.*-. 22. bt, 
AlS^**e82 2u, 22n.-, 22i,,-, 2 
2i»:2 2ti, 22m,-", 22m,'", 22»;22 
ti. 2 2n, 2 2w,— , 22u;2 2n. 2 
2,1.—. 2 2.1.—, 2 2o<Dffl#£A*£US5£(D 
SJ($fT^&*0>bfiO-a— 0>5aiSS2 3i. 2 3i, 
—,2 3, ,— . 23t £*«*XV»*. SA*«Si. 
S,,— ,S. ,— . S. ti, r-^A^SSl oomij 
SSVi, Vi,"% Vi V» Cr«t4b-67y^*^> 
^UCNTlt,UCNTl*,-".UCNTli . U 

cntk ©fttti*») fci^^^snx^*. 

[0 0 4 3] E«2 1«, -aaS**A*«HSi,Si.- 
•,Si , S» lri0^oft«^nft:a*<DA*^ 
>21h,21h,-,211i 2 11. — 

»«^ZiaL-D>S»«2 3». 2 3j."\ 2 3i 
2 3> ©A*«fcl^^Wia*lfcb*Ox-*/1X 
7^f>2 1 2i, 2 1 2i,"-, 2 1 2j 212 fc t 
*»AXl^. *A*^-T>2 1 li. 2 1 1*,— , 2 1 
li 211ttt, #r-^/U^ >2 1 2i. 2 

12i.»", 2 1 2j , 2 12» iC^L^tl^nXS 

r^^^icffia^txxi^. t©, ^A*7-f>2i i 
1,2 iii.—. 2 iii , 211. b» *n-en* 

H»lc¥frk:Ra*nxv^ci:^»*UV>. & 

5 ; -^nA^'Y>2 1 2i. 2 1 2i,—, 2 1 2j 

2 1 2 » ml. *n«enj»fl9fc«ffcKRsnTvi*c 

tififHaLW MIC, *A^7<>2 11..21 Ij." 

2 11* . 2 11. t4f-^UHV2 12 
i, 2 1 2i,-", 2 1 2 j , 2 1 2b S^fc» 

[0 0 4 4] ^A^7-f >2 1 li. 2 1 1 j,—. 

2 11. 2 11. t&f-WX7<>2 1 2i. 

2 1 2a,*-, 2 1 2j 2 12. -tn-ftl3 

>2 11i tT-^U7-f>2 1 2j <h<0ft^8^© 
•*t«*tTM!« (1 = 1. 2.—. a;j = 
1. 2."-, b) . 

[0 04 5] A*7-f>2 11» fcx-*/tA5'f >2 
12, fcHU *©3W«a»fc*V»T««5>f >2 1 3 
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11 

nlrtt, ^:7Xl££Si#82 2„*V St^lCffA^n 

6ia»s2 2,, t©raic«, 9^-v-HOR^j*-r5 

fc*C0^-^>3W^^ffl^C!)-r>A-^2 1 4u#. 
SR^-f >2 1 3 u K:^Ua^lC»A$nT^<b. £o 

^nx7-r>2i2, tcffl*£-r*6^>/*-*2 1 4 

i), 214u,— , 214.j,«-\ 214n(0^agfflf 

cr^t>^^vry^gtt) 215, *t»«$tiT^ 

fcW*:/X*8£tS*»2 2n, 2 
*, 2 2i» ; 2 2n , 2 2t», 
; 2 2u. 2 2it, 2 2,, # •• 
2 2 l2 , 



15 



2 2. 2 2,b 

• 2 2n ; 2 2n, 2 
; 2 2i i, 2 2i:, 
2 2. j, 2 2. j, 



[0 0 4 6] 0 5 IX 
2u,***, 22)j»- 
2 2aj . 22i> 
\ 2 2ih ; 2 2u t 

2 2u, 2 2u,»", 2 2 1 j . * 
2 2 2,-*, 2 2ij, 2 2t» 
2 2i j . 2 2iv ; 2 2n, 

[0 0 4 7] W:/Xlfr&ftJIM2 2»i I*. 

s^zfcfcWMI 2 2 1 j tt. s^xUfrftBW. , a* 

oa^©t*fc««A*xsi *Bfjg©»iiiiTii t«*t 

MM1S1£Z1tV><DS&%?2 2 In t, 

Ti,=-5 OX 1 ogto |Wu I +100 
Tu= I W.i | 
[0 0 5 0] WBX<f ^2 2 2.,!*, tt«?-f>2 1 

u#oot*wi9-f >2 1 s.jtwu *s*?xm 
fwwsissoiciD^snTv^. dntt> 

H*tU ©^/^XDS, i *v^*yxe'&a»S2 2 
u ©MAfcLT-f >/X-*2 1 4»,JCfij^c»T (ffcto 4? 
£-a-D>8B?8&2 3, ICfSj^oT) ttiALfcV^ 

»*KW«2 2ijC*^TOT/i^xsi 

BTn t <-rfcfo6MHff2 2 1ii tWmX4v*2 
2 2u tlCAOiHI"r*»B) ti^Z/XlS^lMWij 

1"*) . *fc, **:/xBa**Wiifco*lBfcl/fcv» 
BSfctt* C©BBX>fv^2 2 2iitt£«fc^. 
[0 0 5 1] 50 



*fc*©BBX^y*2 2 2ii£SBA-0»*. fftt* 
■B, ^r/XfS^WSWnttfc^/VVXSi &&Jg£tt 

sttBTu tfc*oawanT*o, 3"?-:/xitdj« 

5lCftoTV>*. £MC£D. ^±^XKdSWfl2 2 

[0 0 4 8] SE*T2 2 1ijI£. »tt^>2 13i» 
10 fc»UB«k:»A*nTV>*. SMS^ 2 2 1., fctt. 

DifcRftan&RrBTu t «»M31*Ttti*«OU 

fcMSWT.i t0ff*Tij#mSft5O*&A*2 
tlfcO*«UlWTfc»#a*/t>I.X3j««ll«B5 0* 

^A*^n-6di:lrJ;D»te5n^J:^JCftt?TV^. 
■K»HTiM®fl*TiifcL S^XfcMWWu* 
#ft**Lfcfe©T*D, 3/^Xl»&W«W*ifc*2 
fc»-TBfll**tT^5. jWfcfcHT. v^yxfc!^ 

«rawi,^saEar^afi«> s^yxus^waw.i 

fH|-©S&k:.k*. ft*, #Sa6{mt s^xttd 
fJ2Wi,£-10 0-10 0<OBTK£U SMiSBT 

i, t*»i oo t-o ttm^t 3«2©«»^8& 



[0 049] 
[*2] 



[£2] 



(Wu^O) 
(Wi,=0) 



2/^rxtt^ffiwu 


a£*BTijt 


-100 


0t 

• 
• 


» 

-10 


50t 


ft 

- 1 


lOOt 


0 


» mwo 


1 


100t 


• 
• 
• 


• 
• 


10 


sot 


100 


ot 



(£«*10*atlCT£7£) 
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(8) 



7-262157 



13 



14 



[0 0 5 2] 06fct rZi-D>fi^8IS2 3i. 2 3i,*- 
2 3) 2 3b <D®&te®&*&t*>W$>%. 

fc*. *r::i.-D>tBfJ«2 3i,2 3i l — . 2 3. ,•• 
2 3b fcL **l*nW-0««**lxT^*fl)T?» 

[0 0 5 3] -a-D>?SJJ8!l2 3i "Ctt» x-^/tX 
7-f>2 12j S*LTA*Sn&fl»/WXDSi • 



sett, ac3K«rt*o-c**. ft*. <b*/wxds 

, • tt, WijXRm <i = l, 2,—, a) 
&Lfcfe©©Sfi*fQ£ai/Tl>*©T, 5$3©Wi,XR 

t;n ©jtoiJttffl^/WXDSi • £}f&«&bfcfc©& 

[00 54] 
K3] 



\ Klff6S23jOHl*7 s -^ / 



[0 0 5 5] -a-D>?ai3ffl2 3) 1OT/WXD 
Sj • t&m/VVXBiQt<D/VVAfflmTi • tK:J:D 
msnfe5 s -»€«StXm > 6«:»O^B»2 3 1 
i &&E82 3 1I ©ffl**J3l*lnIJ*fctt»IJ"*' 
Sfcfc©toJ2£JlHl»2 3 2ii:, WU0!S2 3 2j © 

M«*«RHal»2 3 3i S^t-f F«MHBJJ@ 

»2 3 3j ©»jja*fc*i:TA*x*»*r*fc»© 

/WX840&2 3 4* fcfcOAW*. -fftfcS, * 
*lMJfc*V»Ttt. JJDEH3l§lK2 3 2j tS/^-fF* 
&&g®$2 3 3 j ttri^a-D^rJ^^l/ 

[0 0 5 6] H7B, &&®»2 3 1, ©ttj*ft*"r"b 
©Tfcfco £&HIffi2 3 1j tt, Bf^XDSi • t 

&5^-^ft 2a»K*5«afc»»'t"'S 23isaEa¥a 

£LT©rt9>^2 3 1 lit, #£>*2 3 1 li fc 
1 2t *:«3ATV>*. 

[0 0 5 7] *£>*2 3 Hi fcL ^Dy^SBCLO 
CKOCLOCKfl^OA^l^DlCiO "1100 1 
001 M (1 0SSr?tt2 0 2) &t>yy>ft?>b& 

*_T^*. ^>*!»^DCNTji:ii »*> MHSHS 

5 0fr&y9>*£>hra#*©*£>hfi "i 1 oo 

1 0 0 l w J^Art^n^T-^Do -Dt 
h^tCNTo -CNTt £fflrtT*#?>hfflM3Q<> 

tt, *fc, tHjaSS 0*6SET_DCNT«WA 
*$tl^D-K®LOAD^WLTl^o SET__DC 
NT@fH x-**BDo -Di ^©"1100100 

r ©K#fc#&ra*-rsm*tT;&*. 



R121 ; 7 s - * A*SO 10 © t> ? X * 12i ©«f*r*- * 
h : U&(.^£ 

^>h^«tRr©*^>b^ "HOOlOOr'lt ® 
*/WXDSj • fcS^'WXBit fcO/WXfBHTj 
it? • t3W£k*2 0 1 tT?**s:i(ClS^T3Ea66nT^ 

[0 0 5 8] %vy$2 3 1 ij rat, 

>^DCNT 2 ,ui ©#*>h*»fflENABLEfcB 

*«Q«**ai*nT*o, ©# "i* ^w*-r<5iitK: 

S A*ffl SET fcgfp/ WX B i . # A* £ tl^ «*©W 

# sstKffia* M i H or2»iu *>&a*«cl 

EARte«WA»an«trWH«a«» M o~ icss^s 

tt*<k5fcfcoTV>*. ORii.u tit, Bl©A*S»w 
r^/U7^f>2 1 2j ffi % »2©A*«fcfH«l£0 
5 0^, *3©A*Hte^>*^>^DCNT«ni 
©m»HBORROW)W*«SftT*D, W^XD 
Si • , U-fey h«*RESET**tfllWiDB-9BO 
RROW*Sja^-d:«.«fca»rftt>TV^o -Tftb^, 7 
iJy^7ny^FFniu »*/^XBi«tfA*4 

ET^lWOfl^BORROW^ORn.u 
TArt$tl<&t, y^>* T >>^DCNTniu OHO 

[0 0 5 9] m^/X;PX0Sj • tiWI^XB:«t© 
/tJUXBBTj * tt, ^>*"»^DCNTaini 
©^7^>hfiHCNTe -CNTt t©K©«* ^3tC^ 

[0060] 
[13] 



50 
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(9) 



7-2 6 2 1 5 7 



15 



16 



Jm M —A M t A ft 

fg-^/<;t>XDSj £ 
'</UXf«KTj # t 


1) $ > h & 
CNT23115 
(7 K U X ) 


7 Fi^xcBm 

LT2312J 


It 


201 


10000 

« 


• 

51t 


• 

151 


• 

1000 


• 

* 

ion 


• 

101 


100 

« 


15U 


51 
• 


10 

* 


201t 


* 
1 


1 




0 


0 



[0 0 6 1] ArtrPTy/T—fM 3 1 2j tt, 
U RAM: ii j j K<fcD»lS£nT^£. CO/t'JRA a? 
Mmim $^>27£>*DCNTmn OA»>>h 
W2J«Q* ~Qr tC7KVXA*«ADo -AD; #8 
a^nX^O, 7FVXAA*AD« -AD; \Z7 
X (Tfc:b5#^>fffi) CNTo -CNT; tfA^ 
tt*2:, THWXCNTo -CNTr fCftttStlfcx- 
^LTo -LTitSrx-^til^aDo ~Dis J&>£aj;*rr 
*fc<Z>X&*. ^URAMiuji O^THVXCNT 
o -CNTr KIMflSttSr-^LTc HT.aH # 
*»hfflCNT* -CNTr £34fc*TB8t&£#UT 

WijRu. W,|R», £$>£fc*>£TfcfcXfc 

[0 06 2] 
K4] 

LT2312j = 10 [CNTzailj- 1) /50 

LT2313 ; rKUXKltWrttS-r-^ 
CNT23iij; 7KUX 

[0 0 6 3] 08 HJ«JHhIB2 3 2i 0*f££2rr 49 
t>S)T&*. ifD«*(3»2 3 2i tt, -JjOAJlWAo 
-Ai,^CDA**fc^«^cr>X^»Ba -Bn^CDA 
^C0V^tl^-^Ui^<hr-6fc*waiR®K2 3 2 1 
j t, -*WA^SAo -Ai 3 *.^>A*£<fc£<BA;t7 
MB. ~Bi,+u^<DA1))ZMV1xmZ1tUmtZ1t!t> 
OSD«ffS2 3 2 2j HJ«Jf«2 3 2 2, 0)tiV3& 
^T-6fc*OWvX^2 3 2 3i ££ff*T^*. 

[0 0 6 4] a«l5i82 3 2 li \t, A*«Ao -An 
^CDA^SfcliA^ttBo -Bis..^<DA^O^rn^ 



l/TV^* CCl^aSELECTIl W»^|f5 0(C 
»**$nXV>*. a«©»2 3 2 1i <0-j3<DA 

A»Ao -AisiC^ *»[U»2 3 1i ©flU^LTo- 

LTi a ^A^sn^j:5Jc*ai5i»2 3 ij ©a]*«D 

c -Dii#»fc$nTV>*. S«lHlK2 3 2 lj ©*Kr 
©Aa«B* -B l8 *.Ktt, fBWK«5 0fcffitt3ftfc 
Li*V>itH* -Hii*.#A#2n*J;5fcM«g115 0 

[0 0 6 5] mmmm2 322, a^jbao -a 

n>.^©A^^A^*Bo -Bjj + .^OA*IC#L1o» 

r«©^isjit-r^^s»^-r5fc«>cDW»»ADD/ 

SUB£*TlxTV>*. rcOW»«ADD/SUB«, « 

w»*sok:attsnr*r), ^^xb^iwi,, 

iQ»JH&2 3 2 2i <0-*^A^}*Ao -A 
if.lCtt, SKRK2 3 2 1j <DW^A^7$n^<t3 

bkbb2 321, <DUrt*sYc -Yxi«.»tttjKdnr 

V>*. M«S2 3 2 2i <*H&£<OA2j«B* -Bm*. 
\Z\t, Vi?7s$2 3 2 3i ©tftfjRo -Ri 3 *.tfA;&3 
n-5J;5V^X^2 3 2 3i om^SQo -Qi3*.**» 
l!B££ttX^S. ft** C©JC«jrS2 3 2 2j tt % 14 

OX, :twt-7D-££i;ft^<t:3lC, 14+mt'y 
h#&££3n*. rattS5»CJ;D#«>£n*iax<& 
*. 

[00 6 6] 

K5] ra= logj b 

[0 0 6 7] 1/>>X*2 3 2 3j te, £MJ7*g|CLEA 
RlCSfCLR^REG # Xil 3 tl* i: f*3&CD«f$r- 
*#£U7**U #ii«fWTK:mWT_REG^A^ 

sn*£-e<B*9x-*A;*j*gDo -Dis,.icA^$nx 
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(USP TQ) 



(10) 



7-2 6 2 1 5 7 



17 



18 



CLEAR:fe£tfS£«W'm, (hfcfcfWWKttS OlC DnfcTFVXR. -Ri j*. WXUZtlZt* *GD7 H 
ftttSnTH*. x-^A#«Do -Di>*.fl UXR. -Rii + .^iW$n^r-^DD -D* $f- 

iH»Wffi2 3 2 2, Offl^aSo ~S:i*.fcffl«<*nT ^fl^Do -D« A^ffl^r^feCDT*^. **UR 
^S. AMnsjO&r KWXR. ~Rii*.fc»tt£ftfc5 i -:$' 

[0 0 6 8] 09(1 V^>f KftttSWEI]»2 3 3, Do -De H 7KWX Or&fcSl^X* 2 3 2 3j 

0«&£$Tt>0T&*. 5/^** HftttSWHK2 3 <D##x-:$0 R. ~R^*.teta6l;:^Pff£#L 
3 i 11 ^URAM^mKiDfcfSSnTU*. CCO TV»«. 
^tURAMmtll lD«#[5J»2 3 2j ©1/S>X*2 [0 0 6 9] 

3 2 3i COftMMQ- ~Qn + .C7Fl/XA*rilAD» *I0 [£6] 

D2i»j = 5 0X 1 ogio (g (Rum ) } +2 6 

= 5 0 x 1 ogio [1/il + exp (-Rujsj > } ] +2 6 

(g (R simj ) =#=0) 



Daiij=g (R»i2ij ) 

g ; *s9*i KWS 

Ra»>j ;7^X (fflbTmffitt#!)»T*) 
[0 0 7 0] *6+0gH S'i^E-f FWScTi&D, 0 

1 o n*+i»ttfc«ruTv>*. v-^-r km 

»gfl ftfflWEUk2 3 2j ©V5>X*2 3 2 30ft# # 
X-^Re -Ru*.&0-1 0 0 (DWoa^C^SIICXtt 
fSdtlCfc*. V->^2 3 2 3j ©UJ*Ro 

~Ri»*.0!>35Ro ^R.-i £«J8Ufcv>31fcli SW 

y*-f F*H4SW®»2 3 3, Til *6fc»ffc* 

©«*mtltv>&. zmti 2 oatx-^A 

fc***/WXSi fc£Dffl*£fr5&8£>T*^ 5£6fc 30 
x-*A2}S»l M>fry9Tvtt 

[0 0 7 1] 01111 /WX»±@K2 3 4, 
Sa-rt)Cr)T*5. /WX8£lslft2 3 4i H /WX 
»**»&LT«MMB«rU ^y*-f WWW FIBS 

2 3 3» COtb^jflGo *>6 M 1 1 1 1 1 1 1 " 
(10iI8T12 7) *T**>h7?:/£frHB»K 

* A*SB 1 0 1 4 i tH-r **<0 

[00 72] Sggtg3 0CD»fiE 
[0 0 7 3] 01 2H 9WKB3 0CE>«aftSrbO 
Tfc*. 8W8B3 0Tfl A#*8Si t S2,—,Si ,* 

••, s* ic»uswait2 0^6A*sti&«*/t;px 

Si.Si.--.Si Sb fcftO— a— n>SW 

» (KT. clBtbTKWfa) 3 3i, 3 3i.—. 3 3 

\ 3 3c ic*n*n#eu 

33i.33:.»-.33i , — . 3 3, ^Bf*fl!)8W€L 



(g (Rimi ) =0) 
[00 74] 3 0 H SW8R2 0 fcRge. 

#A*«Si.Si,— ,S» S> tcBtOna-D 

>»#S53 3i, 3 3j,--', 3 3i 3 3b CO&A* 

■ i€*n*nS^fc»)BM-*&*©EJ»3 1 fc, &A 
fttfSi.Si,*--, Si , Sb t&ni-a>SW« 

33i, 3 3i."*, 3 3k 33c tOBOK-t-tVFn 

JfA^n^bXcH<0->^^X3e-&SW«IS3 2ii f 3 2 
i:,*'V 3 2u.-". 3 2i. ; 3 2m, 32u,"% 3 
2*i f --«, 32»t;32ii, 32u. 32 Jk ,***, 
32j t ;32n, 32bj,-** f 32bk.-*, 32bet, 
Bf*O^^Xlt*8W«3 2ii f 3 2i 2 .— f 3 
2ii P *««, 32i«:32tt, 32is t »**. 32ik,"\ 
32ac;32n, 32ji,--% 3 2 1 k. 3 2u ; 3 
2hi, 32»a f *-, 3 2kk v — 9 3 2 v. (OHJ^^A^tb 
LBfftOKWfeff 5&»©c«©=a-D>flW»3 3 
1,3 3a,—. 3 3i 3 3, £«**.T»*. ^&A 

*«isi f si,—.Sj . S* jsw»*2o©m 
**Vi f Vi f —,Vi Vb cr&bfery:/** 

>*UCNTimi, UCNTno/-, UCNTjmi . 

[0 0 7 5] £83 1 tt, A^J7-f >3 1 li, 3 1 1i f 
3 1 1 j 2 11b ©*3fc^b*IC, x-^A* 

X^-f>3 1 2i. 3 1 2j,--. 3 1 2t 312c 

2 1 tH-fiD*ja*#UTV»*. 
[0 0 7 6] W*;/X|g&SWffl3 2ii. 3 2i».— . 
32ik,"% 32i e ;3 22i, 3 2si,*** t 3 22k," 
• ( 32ic ; 32ii, 32j2,*--, 32jk,-**, 3 
2j«;32bt, 3 2»i,"s 32bk.***, 32biH^ 
Oft*tbxc««C«3ESnfcCi:S»*, «»«B2 0 
0'>^7 r X)B^aff«2 2n fcH-©J»j«*«V«l«' 

[0 0 7 7] 01311 -3.-DMJWS83 3i, 3 3i. 
•-,3 3k 3 3c ©fB^ftW^^a-r^CDTfc 
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(11) 



#H¥7-2 6 2 1 5 7 

20 

[0 0 8 7] *%m\V~z.-v)\t*v YV->?\%. ^ 



19 

&-a-D>S£&3 3:. 3 3a,---. 3 3* 



iCCTH -a-»D>»|fffl3 3k SrftSl/TROT f RESET^itfty hfif#S ET_D CNT, SE 



[0 0 7 8] =:x-U>«#S3 3 k \Z. is*f*<im 0, T^ArtSBl 0*3£tfa*8B2 0, 3 0C07 

^S#0»3 3 3i -Cff^n^SWOf*9«*t«JiU ^ Uy^Dy^FF, ry^«)>^UCNT, 

2 oc9-a-a>**a2 3j £E-<o»j«£#UTt> n&j&sns. ^-^a*ssi o*5«tt«sffK 

/WX8£®»£«*T^&t^cr>KL RH&B3 0 B2 0, 3 0 RAMfcfctffcfWWSBS 0 0>E 

[0 0 7 9] ->^-f K»tt«»0B3 3 3 k fct S* [0 0 8 8] 

®&2 o<Di/>f*i m&m®K2 3 3, tmmz. io o s 93 ttJRWftfi'*W7'r«&. *^jswco- 

AMiniOSTKUXR. -Ri KfMftSnfcx-* 3nTx-*A;&gB 1 0#, tt#J#* 7^7 

Do -D» fcL &7KI-XR. -Rti-.«tiC7IC^*r 7"**h©i:*49 £S»U *©x-*£«SSB2 

■«ft*UTV»S. Tfcb*K SC7tt, *HK*»£fTk 0»C«bTfi*f5. «*8fi2 0*, *C0A 

ft^dttlMr. 5t6£fi-"(N&*. #»*»£fr:bfc ^fcStJlrWSoSWSffV^ *<Dte*£fc*£H3 0 

V^fili, /^X«^0B€fl»AT^^^3i*i:IsI-T lC#LTUJ*-r*. SIC, SW&B3 0#* *©A*fc 

X S^2Wft<DS#£frK «CE)ltM«»SIK4 0K:# 

[0 0 8 0] UTffl*-r^, fi«fc, a^SB4 0*t, ^coAAKg 

K7] D S s 3k = g (R»>3jk ) =l/{l + exp ^t^©)Bm*^-r5. ftttB£*9**iaA 

(-RtiM. ) } mc^wc, ^tvenaw-r*. 

g :^^fFnk [0 0 9 0] x-^A^Bl 0T<Pffl%lMe 

D»» k ;7FUXfcfc*^*x-* [0 0 9 1] B 1 4*5<fctfB 1 5fct x-*A*g«l 

Rimii ;7KUA (fiLTnffiti«0»T-5) 0TCDfflS»^oaEn*a*r , bCDT*^. t^^A^K 

[0081] &7*&B4ocp«ft aiom ftsaa^i li.iii.-.i 

[0 0 8 2] **Stt4 0TI& AMBli, Ii.—, I li , 11. tffflWSBS 0^6M«lff««S«rr 

jvxii, ii.— , n , i, aso^atcio # -*tc**-r*. *<d®i>, &b»*ti ii. 1 ii.- 

S^T*. *»£B4 0fctt. 5*-f A^W^^'J^* -.Hi 11. tt, x-*£&Wi>X*l 2i, 1 

&£©ra©¥ifcWBv*sti3. ^coa^wii, it.- 2i.--*. 1 2* 1 2. fc»UT*n*n»*r« 

U . I. tt, St*KM3O<0ffi*»Gi.G2,» ttfy^SlOl). 

-,Gk G* Crfcfc^^URAMjiu, RAM [0 0 9 2] ftl/^X^ 1 2i, 1 2 lf 1 2 1 

nii.-S RAMstn, RAM»sa«^W^J«) IC 12, tt, £88$^ 1 1 1 . 1 1 »,••-, 1 1 1 . 1 

[0 0 8 3] fffl»gg5 0cp«& fctfelr, »;^^7'^f-^H 3i. 1 3i. 1 

[0 0 8 4] *9»»fi5 0ri. SWSB2 0, 3 OK** 3, 13. fc»LTHl*f* (X^y^S 1 0 

L^n^nftfst-^^-^^eB-r-sfcftoiettiiB 2) . 

5r-^A2l8if 1 0, SBBSB2 0, 3 0*<fctfS 40 [0 0 9 3] &)Vy 27 y7r-7)l>l 3i, 1 3:, — , 

^SB4o^n-e r n$fwr^»a>w»m^*5!4-r 1 3. 1 3. \t, ^^12,, 1 21.—, 1 

**m«WftH»««*.TVJ*. UttHKtt. 2, 12. ^67HUA CT^%«»x-^) 

^A««KJW2 2 > 3 2fc#J6bfc^^X»ftW Ro-R» **A*Sn*t, ^©7HUARo -R» 

^2CD^ftX«|-r^fc8C)WVy^7yy7 i -^i:€iS *9>*UCNTi4i ( UCNTt4i,— f UCNTni,- 

UCNTm. tC^UTtll^f 6. CiniCJrD, 
[0 0 8 5] (KlOMKfVCDffEM) XtC. JBl^SdK 1 2,, 1 2»,—, 1 2i , 12 B OfiH»5F- 

Wft^^T. *©»il5*JtlWWa«K:oUTil9!L^ *Ro -Ri AWMMSM Ufy^Si0 3) . 

*©ft«*RWr*. [0 0 9 4] *7^^*^>^UCNTi4i,UCNT 
[00 8 6] fflgvmjH AO .u,-,UCNTm. UCNTm. tt» ^ff^B 
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5 oa>£SET_UCNTMI#£§ff &frv% 
Tvtt-Jfrl 3i, 1 3i,—. 1 3. 1 3. <D 

atr ttf-^s 10 4). 

C0 0 9 5]^Vi-r, l^o/wxx&BBi 4i izftl 

W8»5 0#6S$/tfcXBioaW3ft* 7Vy?7 
D^FFh> 0A*»SETKA*3ft*^ 

ft, ANDlm CHttJ*Q*6ft9 "l" *H*Ltt 
MS Uf^^S10 5) ♦ 

[0 0 9 6] COfc*. ^y?7y^^l 3. O 
tti^te^LTo -LT» #"T^T "0" T&*£: 
y^S 1 0 6 ; Y) * AND 2m HAND In* fc# 
UTS^ "0" *ffl*-r-5(0T, ANDlm B7?:/ 
*i>>*UCNTm 0*»8ENABLEt« 

M 0" £ffi;*>T*. 7-;^^>^UCNTh, tt, *T 
»J|RNABLEK«* "0" #A#3ft*£* 
hftf£&*&&i:T* ttf^S10 7) . 
7s/^!)^UCNTh. tt, «JWB2 0fc»l/T 

[0 0 9 7] a*IC, ;V'^7y^T-^H 3. ©ffl* 
if LTj -LT« fl^T "0" Tfcl>2: ttr?^ 
S 1 0 6 ; N) » AND 2m ttANDlui KttUT 

«f| tt i* £ffl;*rrscre, ANDim U7v?l3*? 

>^UCNTmi CD*8WBENABLEfc«* "l w * 
BAt"*. 7y^*^>^UCNTi4t #&»EN 
ABLEK«# "l" #A*Sft*fc. CLOCKS*! 
££5±tf, A*J«Do -D* £Art3ftfc;&2>hii 

(t^J^y^7!y^f-^H3i ©ffiAx-*) 
LTt -LT« ^&7y:/#£>h£W#Ta (016 

(a)(b) »RD . reattlUGle>®*< 7*7*9 
>*UCNTm. tt, **>Mi*« "1111111" 
tfcSfc, «±tf»« CARRY* M 0" "1" £ 
U ffl*MCARRY^6at»W2 0IC«LT«±lf 
«*fCARRY£Hl?7btei;a* (Wl 6 (c) * 

m) . 7^^* , »*ucnth. *fc, »±tfm 

fCARRY^ORni WTLT^U y^7Dy 7F F 

■4. fc»au ^cD«»*ffi^ "o w ic&jrr*. 7»j 

\*. AND 1 m fcfrl/C7y:/ 
*9>*UCNTt4i COW3a«ENABLE»C0^ 
"0" *m*U 7y/*^UCNTi« 

NThi KL ffi±tf«*§-CARRY£ M r *6 tt o w 
«»M2 0<C»bTff±lf»*CARRY©B 

t<i te, A^/WXSi ft»P^*XBio«»6Bf*0» 

-5. £ftlC<fcD> ttft«**ftfcl'i?X3'12iaftft 
x-^^ 2itftK:J:**W(»Sfl*/^XSi 



(12) fcBB¥7-2 6 2 1 5 7 

22 

ft*. ilOW^Si I*. x-*A#8tBl OCDffl 
*J«Vi ^6WIC«lB2 0C»tTHl*3ftS ttfy 
7S 1 0 8) . S3 1 6Ttt* frvV7V?T 

-ffrl 3t "1111100" T?&**&£ 

[0 0 9 8] 10©/WX«±EII14i lCfM»g«5 

0 ^ 6 VP/WX Bt c #56fi£ftTJ»£©l$m©fi$© 
CDS ttff^S 1 0 9 ; Y) , *(0 1 *OWVV7MSE. 

Bui 4 i m iciswKS so^ &s*/wx Bt & tmn 

10 3ft*&, &©l?©yWXft£l§nftl4t*i fcl^>© 
/^X^BBU. tHUtXr^SlOS-Xr 
y7S10 8©»ff£"r*. £©<fc3KLT, ±T©/< 
JVX»*H»14i, 14i.—, 14i 14. OTft 

ftf* Uf'^S 110). &9/WXB 
utt* -S©BBIKT«*4ftTW*Ct3lWSl/^. * 

fc, canm* 202 t but** c taws 

[0 0 9 9] R*KB2 0T©JHUMP 

[0 10 0] HI 7*±tfBl 8(1, SdfSS2 0T© 

jaaiBffciiEfttart" ft** fts^r/xn 

2D £ttJHB2 2ii, 22*i,—, 22u,«», 22ib^«i: 
tfft=a-n>l(BWJ2 3i, 2 3j,---, 2 3j 2 
3 k tt, gm/VV7sBio&£XflO<Dfe^rtfrZ$i & 
M3t£tl&t* ^ft-6ft¥fTUT^«OS!Va*fT^<D 
Tf» ^*-^Xll«»«2 2ij*J:«=:a- 

n>«J|[»2 3 I *fWbTBW«. 
[0101] «»«B2 0Tli> ft^a-a>« 
XS2 3i.2 3>,*'«, 2 3i ,-,23 k 0#*»0B 
2 3 In 2 3 la, 2 3 li 23U tCMIPSt 

as oA>^stp/^xBio^»m$ft*. c©ae»/w 

^ XBio«, x-^A^Sitl 0©7'Jy^7O-y^FF 
M. JC«P»6 03^6SMiaftfcaW^*XB:o*»:H 
X«I«IR2 3 1 i 2 3 1 1 > T 

7y^^7ny^FFjun OA^«SETlcSip 
/tJUXBio«tA**ft*. 7Uy^7Dy^FF»iM 

«OCE)A9Rfl|«l "1" fcR^^tU 
jrDCNTniijOMfjaiENABLRIca* "l w 
^m^b«C**» ^>»*Cr>*DCNTi»iii li, 
CftlCJ;0, CLOCK^#£5i^±tf, "11001 

4^ y^S2 0 1) . 

[0102] afio^iBj^aao^^v x-^a^sm 

1 0 & «**/t^X S . tfSJSSB 2 0 <D A A» s . \z 
A^jSft*^ A#7-f >2 1 li ^^Satty-f > 
213u, 213i2,-", 2 1 3 ii , 213ib£:fr 
ltS^Xe&IS*»2 2, l , 2 2n.— , 2 
2 1 * . — , 2 2uiI<S#/XJVXSi jPAftSft* Ut 
>^S 2 0 2) . 

[0 10 3] v^"^XJS^«»»2 2utiE>SiE«T2 2 
In!*, A*» I N JI* S i *«A* 5 ft* t. 
50 BeSftfcffliBIBTM tC»B#/^l/XSi 
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nr. m-hmourtm >x-* 2 1 Ax>\zM\sxm 

^/t^XDSnfcBAT* (HI 6 (d) »M ; Sfc* 
01 6 TB, S8&fIB!Ti, t#4 tT»S*&Kt> 

©sswfffcn* (fit, Wii^o) (xx^^s2 0 
3) . ffiot, i^yxis^waw.,©**^^/^ 
xs. <D&m<D&vwmz£fiT;$, v±yxis^jft» 

a 2 2 , , <DV- hlkftlMKT**. 
[0 104] H©fcS. ^*7Xltft«*Wij#0T* 
(Xf-^S2 04 ; Y) , PBfflX-f y^2 2 2u 
tt, fHflSHIS 0©*MPlCj;Dfittfc?-f >2 1 3u«8 
SrU «#/WXDSufc-f >/t-*2 1 4nfc»l/C 

y!/S2 04 ;N) , MX<f y?2 2 2u& K«8 

*/t;vxDSu*-f>A-^2 1 4 M tc^tTaj*-r^ 

[0 10 5]^ >/t— * 2 1 4i j tt, v-^Xjfr&SS 

/tX?-f>2 12j =£^1/T-jl-D>«JIS?2 3j IC 
»l/B9^DSi * SHMrT* ttf-;yS2 0 
6) . 

[0 10 6) =a-D>W«2 3i ©£»|§li82 3 1 
) Ttt, ^^>^23 1 lj ©ORi»iu IZW/VUX 

DS» • ^A^^n$t> OR 3 3tij ifiyyyjyny 

^FFniu ©CLEAR«lCfc*t "1" SUA?*. 

M 0" KKfcSfU ^^^^DCNTanu ©# 
»«ENABLEfcM**Q*»&«» "0" fcflBlW* 
US*. y*>*5r^DCNTnn, tt, ttSHREN 

ablek«# M o* #A*sn*£, ^7^>h»f^^ 

» #W»4nft*ofc«^*J:tf->^^l(tdJ(W»2 
2 * i *>&tt*/WXD S i j #ffl*3nfc*»ofc«&tt. 
tt*/WXDSi • #OR2>ni KA2j2nfcV>©T> 
y$>*"»*DCNT*mi "0 0 0 0 0 0 0 0" 
*T^>#^>h£fr5. ^>*»)^DCNT 
>ui) tt, **>HfeW "00 0 0 0 000" 
ffif&Sm^BORROW* "0" "1" tU ft* 
MBORROWA^ffiiDS^BORROWSOR 
inn ^UT7U^^7n^^FFjiiij tCfflftU 

*<DrtSSttJ8& "o" lcl»rr*. yt)*j?yuy?F 
Finn 5*?>*$>*DCNTjiiu ©#3&»E 
NABLElCffi*JilQ*S<M "0" fcfflAU 
jj»)>^DCNTuMi ©#?>hfttf£»73tt*. 
-nir^O, 2/£>bfiCNT<> -CNTt (ffcfcS 

i • t) tf#fc£n* (Xxy7S 2 0 7) (016* 
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016TB, jfiSttHT, ' tJ&*7tT 
*^>b«CNTo -CNTrJ&* "1 1 0 0 0 0 
1 l w (1 OJBRTttl 9 5) T»«) . 
[0 10 7] ^^•J^DCNTnn, tt, 
hfifPttTOO^, *»»h«CNTo -CNTr 
#*SQ« ~Qr *6;Vy*7y5 r x-^2 3 12, 
ttbtfttrT*. ^>*^>^DCNT 3 3iu -t© 
©£, fH»8i25 0^>&LOAD»ICSET_DCNT 

e«#wtfA*an*t. x-^«dd -dt "i i 

10 0 0 1 0 0 1" £&*&tf. 

[0 10 8] )Vy97<y?7~7)\'2 3 1 2, B> ^ 
>#tf>^DCNT 2 iiu *>S*9>M1CNT« -C 
NTr #AA3n*£* *©7FWXCNTo -CNT 

0B2 3 2, te»UTffl*1-«, ^tl^ctD> 
fiftCNTo -CNTr (-rafc^/t/PXWBHTj ' t© 

»2n* ttf^S2 0 8) . 
[0 10 9] ilD«Sl«IE52 3 2i ©S#[h1K2 3 2 1, 
20 tt, fr*j97v?r~rffr2 3 1 2> «f-^LT 

0 ~LTis*tA*«Ao -AnlCAASn*^ 
*lli*«Yo -YuM*^ftI«H!2 3 2 2 J tt^LT 

9) . 

[0 110] ftltt#82 3 2 2, )t % 3^l£]%232 1 

1 a>£x-*LTo -LTi$3Q«A*SiAo -Aia + .{CA 
^^n^t, U^X^2 3 2 3i a>£AA«Bo 

is-fc^oft^x-^Ro -RM + .«K^air- 

»«»382 3 2 2, ft, «||MS0»&MMiA 

5» DD/suB^»an&tw»*ir*o«it*iMW» 

A*«Ao -Ai.^JCA^^n&A^x-^ 
LTo -LTn^l/^2 3 2 3, ©ff»x-^Ro 

0) . M«©ifLTi -LTu*»i-r*a:a 

tt, l^X*2 3 23j (OfiEJ$T-^Ro -Ris + .^ 
nT*^©T, 5D«»B2 3 2 2, tt, A^}*Ao -A 
Mt.'NiOA^x-^LTo -LTiaS-tfDttiinJlttfcB 
«*-r^Ci:lca*. *fc. 1BS»S2 3 2 2, ©A* 
«Aa -Aii + .lCx-^LT. -LTi j3^A**tl*B 
4» JCB> f-^LTo -LTn©«HfcWl4*r**©fc# 
l/AAJSAo -A.s*.©ffi3Bfc*ti 4+mT»*©T, 1 
4 + 1 "0" Mlt3*l«. lll«»^2 3 22 

Sii*.^e>l^^X^2 3 2 3j 
[0 111] lxi?A^2 3 2 3j B> 1C**S2 3 22 
» ©ffl***l^yx^2 3 2 3i ©A*«Do -Dif(C 
A^j^nst, «&«WTi:«mKK5 0^&Mlim 
WT_REG^sm*r^^tlcJ:0, 
^■TS (Xry^S2 1 1) . 
50 [0 112] CCT, MOM 2 3 2 2, ftHWWX 
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Si.Si.."\S. s. \z J tft j etittit»?Z'kr<D 

at5jJ&a£fr-5£T) , ^x:/X)B£i**«2 2i*n, 
X£lsNft2 3 lj £<fctfflli*j?[slfc2 3 2, tt, 

9/t;irXBio«J:tfm9/t^XSiM tfA;*j3n*£, 

Xfy^S2 0 l-X-r^^S 2 1 l£»D£b 
Tff5 Uf^S2 1 2) . 
[0 113] -tflXDt, »I«»0»2 3 2j 0aR0tt 

2 3 2 1) tt, A*«Bo -Bw.'MDAflfcfflafcjl 

*D»#«2 3 2 2, IC»l/TL^V^«***-rS 10 
Uf'^S 2 13). Mtt*82 3 2 2, Xry 
7S2 1 Ot^SKUT* l^X*2 3 2 3i ©fi^x 

MJffcfrS Ut7^S2 14) , 

[0 114] l/S?X*2 3 2 3, fcUiWtfcWHxfc 
«0x-*#flW**l&fc. S^t-f FI*ft«JH§ll82 

3 3* ft> 1/^X^2 3 2 3) ^Sfl^x-^Ro ~R 

Z<D£$. 7Ft/XRo -Ri S+ .05£TmffiKi$J 
D»TS. S/^e-f H»ttfWWail2 3 3j tt, 7FP # 
XR. ~Rii,.#A*3n*fc, 7K1/XR. ~Ru*. 

[5JB2 341 KttUTtilAT*. cn££D. v^-f 
FBS^£#S**#Stt* (Xf^S 2 15). 

[0115] /vvA$s£isna2 3 4, awsiis o 

:/*9>*UCNT»su©x-*«Do Kv^^ 
<F»ttSaHH»2 3 3j COm^X-^Go £R 
(Xr^S2 1 6) . 
[0 116] *V>T\ /^X«4H»2 3 4» fc«f»K 59 
»5 Od^S*/^XBio*tK©$n, VVvlWv 
yFFim«)A*«lSETfcA**n«t, a;vx38£ 
3 4, x-^a2j£«i 0 <D/WX%£IhI& 

14. tf^RJCLT, «*J/WXSi £ffl£«CARR 
y^6dWKB3 0fc»bTW»-*"*. « 
»£S2 OCDtftfjSBV, *>&Wf/WXSi **S£«H 
3 Q\Z#LTti\1l2tlZ (ATy7S2 1 7) . 
[0 117] «ggg3 0T<P»lfE 

[0118] m#Sff3 oth e^t-f FtfttWHa 

»3 3 3i, 3 3 3 2> -",333k 3 3 3* ##ft 40 

ftfftoauct*»*, «»S«2 0t^«(Oj!lS»^ 
*f?3. Sot, CCtr«^Ol¥«3^KW««»ST^. 
ft*, V^-f F^tt?WHsl83 3 3i, 3 3 32,—. 3 
3 3k 3 3 3c \t, ^Odl^SS^8a4 0tr^ 

LTfrS. 

[0 119] BTftSSBti 0T<P»ff 

[0 12 0] ***|I4 0Ttt, **S»3 0^e»2ii 



fcM¥7-2 62 1 57 

ftfc*^T7^7j^y F 2 6X»ftBWT5J;5fc-> 
x7Xtt£?imW£®£Lfc*tefckt ftftgB3 0*> 

ItfA^StU *<D*m^#;*£fttf£5*r«fc5 

[0121] 

[0122] zcr, xmrnw-rL-yfr^yhv- 

*B#fc**lB!rc. t-*A*8B1O0B»*?1 

1 <D»£ 1 0 0 0 CTftfc* a= 1 0 0 0), «#8B 

2 0, 3 0©*n*n<o~i-a>iRJMS2 3, 3 3© 
ft£i o o o cr&Jr&b, c = l 0 0 0) , £7Dy? 
(Dfl&»£2 0 0MHz (^n-/^W^I*5ns (Tft 
fc>5fflP?ffl©ll|iftt^5n3) ) fcLTBHW*. 

[0 12 3] **\ 5^*A*aBlO©lt30/WX 

»£@Bi4i ««aw««2 0K«*/t^xsi 

r*ft*IO&BftaBtt. B4/WXSi cd£#/WX 
Biifc^*ra*B#**l 0 1 t?fc*©T, 10 
1 fc^ny^HSSSn sfcj&HtfcS 0 5n sT*5. * 
fc* SWKfl 2 0 ©&®#x 221m jMM/ S i 
*»i*lt*©te*Ka:»BH* £*1 0 0 tTWO 
5 0 0nsT*-5. <fcoT, MffSia 2 0 <0*»[hJ 
B2 3 1t ^SWXDS, * <DWmNl : &m%L?Z 
CDlceSftRBMU «*201t -T^b^ 1 0 0 5ns 

[0 12 4] Sfc, -rL-D>»»«2 3, 
^A^«»l 0©/^X«^SBl 4. ^ffl^-f^T 

1 0 0 0®ffi8£fT3wfcK:fcS. iot, -ttiKliKS 
^^B»i, 1005ns \Z 1000 1 0 0 5 u 

s (t^Wlms) «-r:rL-n>S 
*ff2 3i l 2 3s,-%2 3i 2 3^ J«n€ntt 

mvTtm&&cti5<Dr, soitSiR2o<D^s^izra 

^Btt, £Ol$B£E-Tfc?K lmsW. 
T, -a-7i^7M7"^# (t-fct>*«*8»2 
0 t»*S« 3 0 fcbiirT) ©ja9^B«v 2 m s 
S. 

[0 12 5] CO=a-^*y F?-£r©l» 

B*ftOO«att-&W*. «^»*t2 00^ (10 0 0 
X 1 000X2 = 2 00^) 2 0 0^/2 

ms = l GCPS(Ciga Connections Per Second) 
HR»)tt=3.-^*y h»7-^Oll>B»fc0O 
KWMCPSOlega Connections PerSec 

ond) Tfc^cittttti-rst, *aia«««pHBt«* 
[0126] (mi<om&woMWd 

[0 12 7] cco^^k:, **lfi«!k:J:ntf, SJi*^ 
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[0 12 8] (82©3&ifiW 

[0 12 9] 82©306«IC:3V>T. *■©*«* 
[0 13 0] *gJfcfl©0fcfcL v^XS^SO^fr 

a. 

[0 13 1] *s±7x%G$&\sl&6 Ott, afflOA* 
*Si, Si, Si S, tbfi©£b**D 

Si • , DSt • ,— . DSi • DS» • 

n-fnavifcSBw*&»©E«2 4t, &x*«si, 

Sa f -- f Si ,— , S. t^HJMDSi * , D 

s, * ds> • Ds k • t^wic^n^en 

12/", 22u f — , 22ib;22ai f 2 22:,-", 2 
2aj,—, 22a k ;22u, 22n,"», 22 u ,"\ 
22 lfc ;22»i > 2 2,:,-, 2 2.),-, 22.^$ 

[0 13 2] E»2 4tt* *9ftft2 1 6i,2 1 5i." 
•,2 15,.—, 2 1G> tftmitl1t£k**t* * 
1 ©£«W(OE*2 1 iB-©«***l/TV>«. 
^yxtt^8Wff22iF, 22it,"\ 22ii.—, 2 
2u ; 22n, 2 2*2, 2 2n, ••*, 22*>;22 
ii, 22i»,-«, 2 2 i j , — , 22n;22ii, 2 

2. , 22. j,—, 2 2,»^nfnn »1CD^ 
v>*. Sot, t**n*ftH-«>iw 

[0 13 3] -^-uy^&m&l 0 ft, blBO-a- 

□ >SHltt23i, 2 3>,"-, 2 3i,"-, 23* 
TV>5. C(0-i-D>«)fffl2 3 t, 2 3*. 2 
3 1 ,— , 2 3> 0^n^tl«> il<D*«W©-a- 

□ >MM2 3i iH-o*«**brv^©-C, B- 

[0 13 4] rati*, *^«cD0Kft, SSIO&JS 
W(OtSl»«B2 0<7)«i/±^X»^SW«2 2,,, 2 2 
•*,—, 22i J( *««, 22m; 22ai, 22a*,*-, 2 
2*j,— , 22i»;22it, 22u,-, 22u,— , 
22i b ;22.u 22.:,-, 2 2.j,-, 22. bt. 



(15) ftBB¥7-2 62 1 5 7 

§nrL-D>«#SB2 3i. 2 3a.-*. 23, ,— , 23 

[0 13 5] ^SMMOBBO. C0J;5fc, 
tSGMtms 0 tna-n>»JH5Ite7 0 fctftftU 
TV^OT, B2 0fc&-t\fc5lC, Iin&£*atfc*'& 

[one] ±B«wcfc ^^-yxttftwua 

»6 0<&iija«DS' OBtbt* ^a-n>«»lHl»7 
10 0©^i-D>t*Jf«2 3(7>Sbt£|B3-i:UTIR^U 
cnfcH*fc©Tttfc<» -3.-n>a»«B2 3 

[0137] B±jui««*»fr«»««imuft)»t k 

[0138] 

frf*©T!, (l) BK«ie^S<T«, ftJUMb&H 

[0 1 3 9] ftfc. i«a2HlO-a-7Wyh7 

*fctt*a^«»^ajg*Tfc«ko*j«T'5©'r> dv) 
*• 

[0 14 0] SJ*^3C«(0-a»-7;^yh7 
*ft*TV»*OT, (v) S/^^X3B^»9)»t*DT*o 
[0 14 1] *fc, M«H4ftlr)Um«8EKC!)^ 

yx»&«»iHiBicj:n«, (vi)-^-p>^^;^<d 

^> Ceo^^XlS^i£»0K^v^ctlcJ;D. ± 
C(l) — <I i I> ©a***r*=a-5^*srh7-* 

[0 14 2] WIC> a**7ffi*©^:7Xte£«»i! 

[0 14 3] in^r, »*^5 *fettii*3B6E*(Di/ 

£0 ^^XIS^»»lHlBtC«tntf, 5*-*/tX?-f >fc*D 
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(16) 

£l-D\Z*tV>Z><D-C* (vii) £*§UO»£iM>T£S£: 
[0 14 4] »lAT$fc> i*3ft#4feV>LM#*8e« 

:ti:i!3-a-D >*7\tt^eDA*ft £ a * 

[0 14 5] Etc, B##9©-*-D>8«lH!j»fcJ; 
-(ill) 

[0 1 46] MAT. ftftH 0Ora-7My hV 20 

[Hi] *»^^io^J6WtrflS^-n.-^;v^^b 
y <om& *»r :/n etc * * . 

[0 3] ®2\zmV1ty £ ~9\l3&M®&9l*?> W ^O 

[0 6] 0 4 iC^U^SWSS^i- □>«»«©* 
[07] 06(C^Ufc-a.-D>a»S^*ft®i&©* 

^san°iB0T*^. ^ 

[08] 0 6lC^Lfcnn-D>«»a8<OjfflK»lin«CO 
[010] H9fcwU&^*-f FIMtWJHiMTfTS 



»H¥7-2 62 157 

30 

[011] 0 6ic^b^na"P>«sasoyt;wx»4 
IiKcr)«!«$*T[Hltt0"C*<5. 
[012] HlK«LfcM*«!OiU*]ii:UTCDfla» 

[013] 012 K^Lfc^8BcD-:x-n>«J»S|S 
<B*/a*5irt1§tt0T*>*. 

[014] 01 K^bfc^flcOx-^AAgBOffiS 

[01 5] 01lc^tfcS8«0!«)T-^A*«*CDj!ia 

[016] 01 IC^L£^fltf>?n>y?, SV/WX 
Bio, ot/^^Si *«fc^ffl#;i;wxDSu toMffi 

[0i 7] 0iK:^t&*»W(o+raatbT<o«*K 

[018] 01^L^I5ftW© t t i ra»tbT^«»S 
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